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(54) PRODUCTION OF DISPERSION LIQUID AND THIN FILM 

(57)Abstract: 

PURPOSE: To prevent the flocculation and coarsening of dispersed particles in a dispersion liq., 
to efficiently produce a dispersion liq. capable of forming a high quality thin film and to 
efficiently produce a thin film. 

CONSTITUTION: When a hydrophobic substance and a ferrocene deriv. surfactant are dispersed 
in an aq. medium to produce a micelle dispersion liq. at <45°C, the average particle diameter of 
dispersed particles of the hydrophobic substance in the early stage of preparation is controlled to 
<100nm and the objective micelle dispersion liq. is produced. This micelle dispersion liq. is held 
at <30°C and the objective thin film of the hydrophobic substance is electro-chemically produced. 
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Bft, 14 01,. 3 0 B«cD«g^«c¥^^*ate 
Lfc 0 *©iB*S:JBl*{^H- 0 - 4^:, 3 0BBa**#L 
fc±IB5MIW«*ffiv\ iilciTOli, SMl^^ 

flffiO. 5 V (SCE («afPtJ-="7*«m{4) £ 
Wi , ii««PW2 0^-C»ffll*QaS:fTV\ ITOlii 

[0033] itmm 1 

Mit^j 1 xm btitzftrnm*: 3 5 1; ± 1 tx-«ff 1 

B«, 14 08, 3 0 BftoaB^bMftVi^ft^taj^ 
Lfc„ ^ro^m?:^ 1 Sfc, 3 0B^#L 

-^G^lRlR£Jljk.\ .JttH^J TO_®§,_ 

^, «jeo. 5v (sce (ma-w="ymmmm m 



• 
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mzmtmmzrm^tc* nbtitzmnmm<D®m&& 
isxxmm^m i m^-r 0 
[oo3 4] vcwmz 

wem i h titz&mmz 4ot±i <c-ci&# u i 
b&, HBi, 30 n'&ommrwmL+mzmfe 

IS, flJEO. 5 V (SCE * 

*5 .fclWKflB** 1 *f^i-„ 

10 0 3 5] HJg^il 5 
Si&H 3 -C»fc*ife5MtHaE* 1 5<C± 1 x:-vfflf U 1 

Lfc wi*^ii«i:*t„ ^yt, 3ogrwi 
tz±&4mm&m\,\ isciTotn, »64 
is, «jeo. 5v (sce m%\-#="?nMmm m 
m) , ii*B#Ki s^aiBtJoaisrfTvv i tosss 

lo o 3 6] mmm6 

m&M 3 Tifibtlfc^tic^^ 1 5°C± 1 TCT'M U 1 

b«, Hen, 30 n&tomhm.w-*m.*m$:W3£ 

fc±lE£«fK«:J?!v\ W; I TOll, 

flJEEo. 5v (sce («Sft-B-="?«®fl;{4) £ 

J» , ffl«^ra2 05>T'MMMS*tTV\ ITOt« 

[0 0 3 7] #%0!|4 

1 -e# <b*tfc;9«£ffll \ Rfrll^ 1 T OWl, 
r&Mi£&&&, MEEO. 5V (SCE (mutf="?Wmn 

<4) a*) , a«^2 o^-ctawwyasrtTvv no 

[0 0 3 8] ###!J5 

staiey 2 -eft b*iiz.smwL*m\< \ mm- 1 Tom, 
Kiff&a&K. tEo.5v (sce (ia?p-H-3^«@m 
ft) mm) , ii«B#p B ii 5^T-$^^ssrm\ no 
mmmummmmzim Ltc # c>tvfc«««stosi 

[0 0 3 9] #%0tj6 
fg@fC&&:K, flffO. 5V (SCE (^Dtn^SSt 

m mm) , a«wnii2o»-eKBi*aa*:m\ no 



[0 0 4 0] HJ£0<J7 
©fiifll 1 T»fe*tfc^MR«* I5t±ltt-6 0B fflfR 

fflBEo. 5V (SCE OfiSrB-a frttWHSD S 
W , iS«B«H«2 04>-ca!gWBa*fTV\ ITOtti 

10 [004 1] HS6#J8 

Slftffll 1 Tft btlft&Wm& 2 0 t± 1 "CT* 6 0 B mr 
#U rro^«9SSrfflV\ iitlTOli, 

&k, tEo.5v (sce {muvr^vmmmm s 

[0 0 4 2] mM&\9 

mm.m i -enbfttc-frmm* 2 5 < c±it;f6 0BFi« 

20 #U r©*»«S:lv\ iilciTOti, l^ifce 
£«. 1E0.5V (SCE MSfii1t-=i *Wf*fi£) £ 
*) . iWWffl2 0#T?ta«*Bl«:fTV\ ITOtHS 

««c«B!isHiM!tsrf^R Lfc. ft btitzMmmmcommmz 

ft &*tfciBB&B*«:SS 2 *(c^-T 0 

[0043] ^mm i o 

Mig#iJ 1 X*nbtitzftffl&$: 3 0°C± 1 t-C 6 0 B Mffi 
CW4«k«Srffiv\ ^H^I TOli, MtSicg 

«beo. 5v (sce (mait=">9mwm m 
30 m) , mm%m2o#x*wmim&ft*<\ no wis 

ft bixtzm7&&m&m 2 «jc^- 0 

[0 0 4 4] Jttft^j3 
M&m 1 T*ft tnfc^MIHKS: 3 5°C± l °CX' 6 0 B fflft 

ffU r»^^fflv\ iscnoffli, l^ffi^e 

flffo. 5v (sce (m^=">mmmm m 

40 z^mmm^itzm^xm-zE^tz* xxt 
ft btitzmfemm&m 2 m-^-to 
[0045] mMm 1 1 

wmm 2 T-ft tttfc^m^* 1 5*c± lt-eeoe fm 

#L, rco^«c^Srfflv\ »ffiiciTO«fii, mmizB 

mr, w±o. 5v (sce (mo-&="}wmmiL) m 
m , mw%mi sftxwmm&n^ 1 tow 
mz.mmm*vm\^iz 0 nbtitz%mmm<Dmm®.£ 
&mmmm®.&H&m^xmmi,tz 0 $^*#*jj:t^ 

50 [0046] m&ffl 1 2 
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15 

m&msx'&btitzimm* i 5°c± i°cx-6 o bihk* 
#u ^(Dj^mmi:m^\ mm^nomm, m%\z& 

SffiO. 5V (SCE afiftrH-3*«te*<ft) s 

!» . flimmi 5^-cfu»oatrfTV\ itoiis 

[0 0 4 7] ##0!|7 
aSE&OT l -C#fe*tfc$MiHftfcJI§v\ NH»£ I TOli, 

mm. 5V (SCE (g&?trB-=» !)ISS 
{4) S^P) , il®$«2 0#X*MJ»S£m\ I TO 

(5 0 0 nm) m^XmiS. Lfc 0 ®l 

[0 0 4 8] #%0!|8 

BHSfc&fcK, «EEO. 5V (SCE (i^-a^iiB 

m mm) , mtmmi 5&x-wmtm&ft\<\ no 

(6 0 0nm) ^3t3t*W-«rJBV^TJWeLfc. 8! 

[0049] ###J 9 
3KSW3-C«f>tL/t:^»ttSrfflv\ HSlc: I TOtft 
Btffifc&&te, «E0. 5V (SCE (IMirH- 
te) «s» , ii«fl#W2 o^-c»BWt!yas:m\ I TO 

%M (7 0 0nm) «r#3te3tffiH-«:J|§^TW£Lfc. St 

[oo5o] mmm i 3 

§S?jg0lJ i x&btiizftwm* 1 5 ic± i ic-e 6 o b ihhk 
®£o. 5v (sce (t^p-B-3 ?®H«(£) S 

2P) , tt^O&ttHffl&K 1 5 ± 1 °CT-il«NfW 2 0^ 
IW«KKBa*fTV\ ITOlffilfiCMM^^SL 
fc. mbfrlzmffimwRjUg. (5 0 0nm) &^3t5t 

*^3^(C*i- 0 

[005 1] IfeSfe^J 1 4 
Wm 1 T# bixfc^MRaiSr 2 0 "C ± 1 °CX 6 0 0 fflHfc 

#U r©5>«c^Srfflv\ illciTOiS, &m\c& 

®E0. 5 V (SCE (Wa^tStfi) £ 
US) , i^B#o#«ScM^ 2 0 ± 1 "CXiifPSIH 2 0^ 

iBKit«ia*tTV\ i Tomm&miz.mwmm&mnL 
tc 0 nbtitcmnmmcDmytm (5 0 0 nm) 

3 atK:*-*-. 
[0052] mmm 1 5 

mmmi xm hntz^mm^ 2 5 1± 1 °cx- 60s wi* 
#u ro^atSrfflv\jiffijc 1 Toiffi^iiiice 
&k, «beo. 5v (sce (&ftit^?nmmj~m ~ 
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it, # btitzmnmmw&ytm (soonm) *9t%% 
[0053] nmw 1 6 

m&m 1 x'&btxtcftmmz 3 0 *c± 1 'cx 6 0 b rsh* 

ITOii, WEO. 5 V (SCE (ffifP 

10 #=K>mmnm mm) , mm<D^mmM3 o±i 
■c-wbwsto 2 o #itflsyK*&s£fTV \ 1 t ommmm 
\cmmm&imi,it a fthMtmMtg&y&im (5 

«t t*» btitimjmm&m 3 awe**-. 

[0 0 5 4] ttlfc#lj4 
mtm 1 X# ib*tfc#15:?£S: 3 5t±l "CX 6 0S fflf* 

ITOtS, ^(cS&tS, ffilEO. 5V (SCE 

■a- = vwmm mm) , msmvMmmm 3 5 ± 1 
20 "cxii®^r B i2 o^aai^asrfirvv itoissk 

OOnm) *#3te3^f+«rfflVvCSl:£Lfc. MJK*#*3 
[0 0 5 5] 2£M&1 1 7 

sg&pj 2 xm btitc-frmmz 1 5 *c± 1 'ex- 6 0 b m% 

&m, ms.0. 5v (sce (^p-h-=i vwmnm m 
m) , ^NF^^-t^tas 1 5 ± 1 °cxmw%m 15^ 

ratiK^S^nv^, 1 TOtffiS«i;IftiI^ff«L 

30 tzo &btl1tM&im<0&%& (6 OOnm) 

m^^3»c*i- 0 

[0 0 56] HJfctfiJ 1 8 

se&pu 3 x-mbtitzttmrnz 1 5 *c± 1 *c-e 6 0 b whs 

m£EO. 5 V (SCE (^P"H"3!7««m{4) S 
2P) , ^B#<D^-t!^?aa 15+1 tXilWtffl 2 0ft 

mmsm&n^ 1 Tommmmcmmmmzwrnv 

fc„ #&Hfc«(BH«BI©K3tS (7 OOnm) Sr^3t3t 

40 sw-fcffl^xiflij^ut, $s}^^*3im#fe^fcaij®s 

*^^3*(c*i- 0 
[0 0 5 7] HSg^iJ 1 9 

Mit^j 1 xmbti±ftwm& 2 5°c± 1 *cx 5 b mm? 

l, r.ro^*^^spLxi 5± i°ci uiv\ wm 

fCITOWi. mmz&MR, 1E0.5V (SCE (M 

fnnr^vwmmsL) mm) , mw%m2 oftmmm&m. 

«rfrv\ I TO«ffiS«lc|SM^Sr^Lfc 0 
fcM^fH^CD!K7tS (5 OOnm) Sr5>*3fe*W-*ffll^^ 
X»J^bfc._SS!JK^^J;m#P>ttfcjftJ^mSrm3* 
50 (c^i- 0 
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[0058] mmm2 o 

m&mim.i%mz4 o^c± 2V<D&wt urni-ii, si 

8&. i^ic a&R, tiio.5v (sce (man-=K> 
wmmw mm) , mwm2o^mmm&^\\ 
i Tommmmzmnwm^vm\.tz 0 nhtitcmm 

re* nbtitcm&mm<D<&yem (5oo nm ) 

[00 5 9] HJfe^J 2 1 
j8*fc#ttia*£:4 5°C± 2<CcD=£#i: LfcStfMi, H 

^^D^srsy^Lfeo ^<D#mm&m*<\ »ito 
mm, mmiz&&m, mm. sv (sce (mait="} 
nmmw mm) , mw^2oimwMtm&n\,\ 

fc, »b4x*J»|BHiil©!R3t« (5 0 0nm) £#*yt 20 

[0 0 6 0] JfctSE0)J5 
i8#afc81K&£&5 0°C± 2°C<7?^#i LfcEtfl-Mt, K 

¥*aa&SrSIJ£Ut, :<^»fflv\ SiHM i to 
ttS, IftSKig^fi, WEO. 5V (SCE (t&fntt-^p 

ft, n^fritmrnrnwAXM (soonm) *&/&t 

[oo6i] tt&me 

mm. fefci'&MR, tE0.5V (SCE (ttfirH-ni* 

mmmm mm) , mw*tm2o&m®mtm&ft\<\ 
i Towsmucammsi^im^t^ mbtitzwm 40 

fc v 1§e>nfcjBfSH*»OK3tft (5 0 0nm) 
SffSrfflv ^xmi£ Lfdo SS^fe#*3 i()5it>iifclS*Sr 

^4S(C7j%-r 0 

[006 2] mgfltj 2 2 

Kara 1 1 mmiz Lx&bti-tt&m.mzm\, \ mm\z 1 
Ton, &&iz&&&, mm. sv (sce (s&Fnu- 
=«?®®m&) sp) , mnmm2oftmmm&mzft 

m$m<nm&&ts<Dm*m*mmi!M&m&ft&m^x 50 



si^bfe, &ktoitm$mm<DWt& (soon 

5 mctMr. £ h \z, # (btitz#Wffi& 2 5t±lfP 
eoBIWSffU «|ste»tHfi^«rMj£Lfc. 

hjeo. sv (sce (mrtt=>vmmnw mm) , m 
m#fffl 2 0 ftxmsmomzn \, \ 1 t owmmmcim 

«»«BBi©»)tit (5 0 0 nm) *$t%*jm*m^x 
ay^Lfc 0 aai)i^*sj:ij«»e>*ufciB**jiS5»c* 
1-0 

[0063] itmm 7 

w&m 5 1 mmiz LT»6n«MR«sfflv\ nm»c 1 

TOti, ^tlfce^tg, IE0.5V (SCE (g&fnU- 

^iitffl mm) , mw^2o&mm*m.*?t 
v\ iTonmmmzfflmmzvm^it* mbfttzm 
mm<r>nm®£ <om*m&mm$tm®.£n*m^x 

S'J^LfCo Sfc, %lbtltzM®mm<DW%g. (5 0 On 

5 $ P> # ibfrfc^ffcffiS: 2 5 °C ± 1 tf 

6 0Bf?fflfc#u JWBBWfcflM&ai^Ui. :<^§# 

HffitlTOtt, ^HcS^tS, 

mjEo. sv (sce (mfu-&=i?mmm<u.) mm) , m 
w%r$ 2 0 »w«iii)t*aaas:fTV \ 1 t ommmmmn 

«sWWt©K56K (5 0 0nm) Sr^3fe^Stf?rffl^T 

"To 

[0064] $mm 2 3 

Mat-^j 1 (Dftmm 5 y h^sr 1 5t:± 2X.k%^x. 

z\<n>mmxWM\z- 1 TOlfiWt^^iK (^c#^ : 

3 2 OmmX 3 0 Omm, i?jfr-*"r y 9 (ffi M) , 1^ 
te\Z&&&, mS.0. 5 V (SCE (t&fnU-a ^«d« 

coMf^<D^^m^. xm&w.<DmfeM. mi .-9 

t'TC-1 8 00 (^Mttfe (ttO ®D ^fflV^-CgiJ 

-^rofeis ( j i s z - 8 7 3 o \zmm) ltc 0 
wmmsxtm bMtmm&m e &Rxm 7 mz^ 
•to 

[0065] mMffl 2 4 
W&M2<D&WlM5 V V h/U^l 5t±2tlC<SoT > 

:ofigt*l: I TO«ffif*^^9^StE (^:#$ : 

3 2 OmmX 3 0 Omm, ^tvfj-? (**) ®i) , K 

m/3Eo. sv (sce (ma-n^^mmm 
m mm)-, mmmm-i -s^mmmnm^n^x _lxo 
mmmmzmnmm^m^tzo mbntzXy^mmi. 
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(Dfmamm&Rxf&M&mifcM 2 3 tiwrancLTs^ 

Lfc 0 l^^#*5J:U^btt^*^M6«S.t>-^7* 

[0066] mmm2 5 

^^3 0^-15:^5 y y hfr&l 5 ! C±2'C^oT, 

z<Dm&vftm\z. 1 Totift##7^iis (*#$ : 

3 2 OmmX 3 0 Omm, V^y-y? (**) ®D , ^ 

mizs&m, flffio. 5 V (sce (£SfnU-=i 

ffi) S*) , ffl«^2 0^IB8fflt*Q!ai*rfTV\ I TO 

<O*K<0jgiSs&}8 «fctf-feM£» HJ60!I 2 3 i: IWH^K LT 
[0 0 6 7] HJ£#J2 6 

mmm 1 <D&mm sv-y b/u& 2 5 < c± 2tt§ot, 

3 2 OmmX 3 0 0mm, VX-^ryt (&$ M) , 
miZS&fc, UE0.5V (SCE OWW=» 

&) mm) , amni 5ftmm%m*'ft)<\ 1 to 
wmmmmihmm&ftmistc, w^tu^^a&Jb 20 

©»JHK»aifi*j3«ttJ«felSS', MMM 23 t fflSiac LT 

[0 0 6 8] W&m2 7 

i«5saft-e»«tc. 1 Toti##^7^i« (*#£ : 

3 2 OmmX 3 0 0mm, i^fy^ (ft) , ^ 
SlCSAtR. «J£0. 5 V (SCE 9S»t3 PttttS 

{4) aw , iimB#r B n 5#ra*&K*&a«:fTV\ no 
mmmm^mnmm^miLtc. nhmtx^^mmi. 30 

<&affll©aiffl**j iT/fe^Sr, 23t milfC LT 

7 ^(Ctt:^ 

[0 0 6 9] mfa&l 2 8 
S5t^3(0^m^5 y y Y;^2 5 < C±2 c CIC^oT x 

^coraST^ic 1 Tom^t£#7;*aiS (*#£ : 

3 2 OmmX 3 0 0mm, i?$-?<Ty? (W) M) , f& 
«JEO. 5 V (SCE (ttftrtfa *W»t 



sw , ii«^m2o^mstBi*Qa&fTi\ 1 to 

©JWfcOSilW* ±tffe&£\ H^J 2 3 £ IsMitc LT 

[0070] vmms 

Wmi<DWimS V y h/W*3 5 < C±2lC(^oT, 

r^aaST^uc 1 Towmttzaj^mm. £ : 

3 2 OmmX 3 0 Omm, \>Jr?=ryv {W) W , m 
®EEO. 5 V (SCE ffifPt^^Hit 

m mm> , 11*^2 o#p B ^i&3££m\ no 

wmmm^mwffim&im ufc. w e>n^7 ^ssui 
co^ro^jg^ j;^nsr. nmm 23t nnsfc lt 

7^|C^-t-„ 
[00 7 1] J£tfc#ij9 
SSit^j2CD^tfcfK5 y 3* h/V*3 5t± 2tl:fi-5-C, 
r <£>?&KT!S§*i{~ I TOfift#i/7^S« (*# £ : 
3 2 OmmX 3 0 0mm, ^*vry^ (#0 , K 

^t-e^ffi, wffio. 5v (sce {ma-w=">nmm 
m mm) , am^rai 5^?^mssmm^ft^\ no 

7 

[0072] tbtfefti 1 0 

wsmsaxMrns y y v^*3 s c c± 2°c(c-(§:ot, 

^OiaST^tC I TOt«##7^itS (^:#$ : 
3 2 OmmX 3 0 0mm, i?*-?7-y# (W) M) , & 
flHce^R, ®EEO. 5 V (SCE (^fp-H"=J 

a*) , a«B#PA2 o^rasawsffiSrfifvv no 
nsms-izmmmtmivft^ ^hm^^^mm±. 
<Dmm<om&&i$£v&m*. mmm 23 1 mm^ lt 

7 ^(c^i- 0 

[0 0 7 3] 
[^1] 
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mm. 

CO 


W-mm (nm) 


CO 


im 




1B& 


1 4Bg 


3 0B& 


mmi 


— 


92. 1 






— 


2 3 


cr 


mm 2 


— 


82. 8 


— 


— 


- 


23 


o 


mm 3 


— 


64. 5 


— 


- 


- 


23 


o 


MMI 


1 5 


92. 1 


95. 3 


95. 5 


95. 6 


2 3 


o 


mm 2 


20 


92. 1 


9a 7 


99. 4 


1 11. 6 


2 3 


o 


MWIZ 


2 5 


92. 1 


102. 0 


1 12. 3 


14a 4 


2 3 


o 




3 0 


92. 1 


143. 1 


1 80. 3 . 


211. 4 


2 3 


o 


§©£#15 


1 5 


82. 8 


82. 9 


83. 5 


84. 3 


2 3 


o 


6 


1 5 


64. 5 


64. 6 


65. 3 


66. 7 


2 3 


o 




35 


92. 1 


262. 0 


68. 9 


305. 4 


2 3 


A** 


UM&12 


4 0 


92. 1 


351. 4 






2 3 





* i 

*2 J&^-C&8(D3bZm 

*3 m&trt.^ 



[00 74] 

im2 ] 



[*3] 



mm 





&2m 






CO 


mmst 

CO 






mm. 

CO 


CO 


(umi) 










a o 9 


mm a 




2 3 


2a 5 










2. 1 9 


mms 




2 3 


30. 2 










a o 3 


mm & 




2 3 


34 3 






1 5 


1 5 


a o 8 


mmi 


1 5 


2 3 


31. 4 




mmu 


2 0 


20 


2. 5 7 


mm s 


2 0 


2 3 


31. 8 






2 5 


2 5 


2. 2 7 


mm 9 


2 5 


23 


38. 2 




£Q8M16 


3 0 


30 


1. 6 1 


mmio 


3 0 


2 3 


59. 2 




H85M17 


1 5 


1 5 


2. 1 5 


mmn 


1 5 


23 I 


28. 9 






1 5 


1 5 


3. 0 1 


mm\2 


1 5 


23 


27. 5 




*S60J19 


2 5 


1 5 


3. 0 8 




35 


23 


359. 3 




a^i4 


3 5 


35 


1. 1 5 



[0 0 7 5] 



[0 0 7 6] 
[*4] 



(13) %fffl¥- 7-68156 

24 

mm 





CO 


(nm) 


CO 




(nm) 


west 




4 0 


99. 5 


23 


O* 1 


3a 2 


2. 0 1 


mmzi 


4 5 


1 35. 5 


2 3 


o 


3& 8 


i. 5 e 


amis 


50 


151 6 


2 3 


A** 


62 5 


0. 7 7 


tarns 


6 0 


240. 7 


2 3 









*i &-*m 

*2 ^Rf%-Tej!E©*5)g 
*3 Wm£tiS£l' 



[0 0 7 7] [«5] 







(nm) 


CO 


(nm) 


mm 






92. 1 


23 


2& 5 


3. 0 8 




60H» 


1 44 5 


23 


33. 8 


Z 97 


ifcKW7 


tDKBffi 


1 27. 9 


23 


40. 3 


3. 4 9 




60B& 


1 97. 6 


23 


189. 8 


1. 7 6 



[00 78] [*6] 





m 

m. 

CO 


(nm) 




mam 


i 


2 


3 


4 


5 


6 


7 


8 


9 




1 5 


610 (R) 


69.8 


66.2 


69.4 


68.6 


69.8 


6a 8 


70.0 


66.3 


71. 5 




&Sfc0>124 


1 5 


460 (B) 


65.4 


65.1 


66.5 


64.8 


66.6 


65.3 


67.0 


66.8 


67.1 


© 




J 5 


550 (G) 


68.8 


68.1 


70.5 


68.3 


68.0 


69LI 


68.1 


67.4 


70.4 


o 




25 


610 (JO 


62.1 


64.2 


64.9 


54.9 


62.7 


6&1 


62 1 


63.2 


64.3 




Xtt0£7 


25 


460 (B) 


55.0 


57.5 


54.0 


58.1 


58.2 


55.3 


5ao 


55.3 


55.8 


o 


mmm 


25 


550 (C) 


59.7 


61.6 


64.8 


58.9 


62.3 


627 


61.7 


630 


6£1 


o 


imm% 


35 


610 (R) 


44.6 


39.9 


64.7 


6L2 


63.4 


62.3 


4a 6 


62.8 


60. 5 


A" 


tmM9 


35 


460 (B) 


47.4 


54.1 


48.7 


4L0 


50.5 


50.8 


47.0 


52.6 


49.3 
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